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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide the drive controller of a DC brushless 
motor capable of reducing consumption power and vibration and a self suction 
pump. 

SOLUTION: The drive controller is provided with a voltage fluctuation 
corresponding control part 4 for determining duty of PWM in response to the 



voltage fluctuation of a DC power source by a PWM instruction value determining 
the pulse width of PWM. 
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CLAIMS 



[Claim(s)] 

[Claim 1] DC power supply equipped with the rectification smoothing circuit which 
supplies electric power to the motor drive coil of two or more phases, and the 
motor drive coil of said two or more phases, and rectifies AC power supply, The 
1st switching element group arranged between the motor drive coil of said two or 
more phases, and + side of said DC power supply which are one feeder ways, 
The 2nd switching element group arranged between the motor drive coil of said 
two or more phases, and - side of said DC power supply which are the feeder 
ways of another side, A magnetic pole location detection means to detect the 
magnetic pole location of the rotator of a motor, and the supply voltage detector 
which detects and outputs the electrical-potential-difference value of said DC 
power supply which carry out voltage variation, The control section 
corresponding to the voltage variation which calculates the PWM command value 
which determines the pulse width of PWM according to the output signal of said 
supply voltage detector, and is outputted as a new PWM command value, The 
PWM signal generating circuit which outputs said PWM control signal of the 
pulse width according to said new PWM command value, The current detector 
which detects the electric supply current to the motor drive coil of said two or 
more phases, The drive control unit of DC brushless motor characterized by 
having the energization change circuit which is made to superimpose the 
magnetic pole location detecting signal which said magnetic pole location 
detection means outputs, and said PWM control signal, and is outputted to said 
1st and 2nd switching element groups as an energization change signal. 
[Claim 2] It has the overcurrent control section which will turn OFF said PWM 
control signal and will output it as a new PWM control signal till the next standup 
if the output signal value of said current detector exceeds the predetermined set 
point A. The drive control unit of DC brushless motor according to claim 1 
characterized by for said energization change circuit making the magnetic pole 
location detecting signal which said magnetic pole location detection means 



outputs, and said new PWM control signal superimpose, and outputting to said 
1st and 2nd switching element groups as an energization change signal. 
[Claim 3] The drive control unit of DC brushless motor according to claim 1 or 2 
characterized by multiplying said PWM command value by B/C, and considering 
as said new PWM command value when said control section corresponding to 
voltage variation has the output C of said supply voltage detector larger than the 
lower limit B of the electrical potential difference of said DC power supply. 
[Claim 4] It is [ claim 1 to which it has the resistance arranged in the same track 
as said DC power supply, and said current detector is characterized by detecting 
the electric supply current from the electrical potential difference generated to the 
both ends of said resistance to the motor drive coil of said two or more phases 
thru/or ] the drive control unit of DC brushless motor given in any or the first term 
among 3. 

[Claim 5] It is the automatic feed water pump characterized by having equipped 
said control section corresponding to voltage variation with the timer with which 
the set point T was set up, and equipping any or the first term with the drive 
control unit of DC brushless motor of a publication claim 1 characterized by the 
period of said set point T making the duty of the pulse width of PWM 100% 
thru/or among 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the pump of household-electric- 
appliances devices, such as an air-conditioner and a hot-water supply machine, 
etc., and relates to the drive control unit of DC brushless motor which carries out 
the capacity adjustable by efficient PWM control, and the automatic feed water 
pump equipped with it. 
[0002] 

[Description of the Prior Art] Conventionally, the drive control unit of DC 
brushless motor was considered as the easy power-source configuration which 
considers cost, carries out direct full wave rectification of AC power supply, 
especially the source power supply as a drive power source of a motor, and 
carries out smooth [ of the electrical potential difference ] by the capacitor. 
Therefore, since a smoothing capacitor was a finite value while the voltage 
variation of a source power supply causes fluctuation of a direct DC-power- 
supply electrical potential difference, corresponding to the source-power-supply 
frequency of 50/60Hz, it had become a power source with a 100/120Hz 
electrical-potential-difference ripple. 

[0003] The drive control unit of the conventional DC brushless motor is explained 
referring to a drawing below. 

[0004] Drawing 1 1 is the functional block diagram of the drive control device of 
the conventional DC brushless motor. 

[0005] The brushless motor in which 101 has motor drive coil 101a and rotator 
101b of U phase, V phase, and W phase in drawing 1 1 , The location detection 
means which consists of a hall device to which 102 performs magnetic pole 
location detection of rotator 101b, The energization change circuit which 103 
calculates the timing commutated with the signal detected with the location 



detection means 102, and is outputted, An output means to drive a brushless 
motor 101 with the signal which 104 has 1st switching element group 104a and 
2nd switching element group 104b, and is outputted from the energization 
change circuit 1 03, The DC power supply by which 1 05 supplies power to the 
output means 104, the PWM command value which is a capacity signal from the 
device by which 106 was equipped with the pump, The clock generation circuit 
which generates the clock signal 108 for triangular waves for 107 to generate an 
PWM signal, 109 is an PWM signal generating circuit which the clock signal 108 
for triangular waves and the PWM command value 106 are inputted [ signal 
generating circuit ], and the duty of PWM is changed [ signal generating circuit ] 
by linear relation to the PWM command value 106, and generates an PWM 
signal. The energization change circuit 103 superimposes and outputs this PWM 
signal to the signal outputted to either 1st switching element group 104a or 2nd 
switching element group 104b. Thereby, while it doubles and chopping is carried 
out to this PWM signal, ON/OFF of 1st switching element group 104a of the 
output means 104 or the 2nd switching element group 104b is carried out. The 
current which flows to motor drive coil 101a of a brushless motor 101 by this is 
controlled, and since it can carry out adjustable [ of the capacity of the brushless 
motor 101 which makes the moving vane of a pump drive ], it can carry out 
adjustable [ of the pump performance ]. 

[0006] Drawing 12 is the circuit diagram showing an example of DC power supply. 
[0007] In drawing 12 , the diode bridge where 201 carries out a 50/60Hz source 
power supply, and 202 carries out full wave rectification of the alternating voltage 
of a source power supply 201 , and 203 are capacitors which carry out smooth 
[ of the electrical potential difference by which full wave rectification was carried 
out ]. 204 is a voltage regulator with the regulator ability for generating the 
electrical potential difference for control of the location detection means 102 or 
the energization change circuit 103. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the drive control unit of 



the above-mentioned conventional DC brushless motor, it had the following 
technical problems. 

[0009] (1 ) For the voltage variation of the DC power supply which carry out a 
direct development from the voltage variation of a source power supply, when the 
capacity as devices, such as a pump, was guaranteed with the mean value of 
voltage variation, it had the technical problem that the engine performance of 
devices, such as a pump, was greatly downed by the lower limit of voltage 
variation. 

[0010] (2) When the engine performance of devices, such as a pump, was 
guaranteed by the lower limit of voltage variation, power consumption went up by 
the upper limit of voltage variation, and it had the technical problem on quality, 
such as a temperature rise. 

[0011] (3) Usually, although it became unnecessary [ the flow rate more than the 
flow rate whose pump built into a device is the rated point of a pump ], since 
power consumption increased so that a flow rate becomes large, when a pump is 
a centrifugal pump, it had the technical problem on quality, such as a 
temperature rise. 

[001 2] (4) Since the capacitor for smooth was the capacity of finite, the amount of 
[ of an electrical potential difference ] ripple generated, the motor engine 
performance changed the instantaneous whole electrical potential difference, and 
it had the technical problem that vibration of devices, such as a pump, occurred 
on the frequency (it is [ in the case of full wave rectification ] 50/60Hz to 50/60Hz 
at a source power supply in the case of 100/120Hz and half-wave rectification) of 
an electrical-potential-difference ripple. 

[0013] (5) In order to have considered as the power source which does not 
generate voltage variation, it had the technical problem that the cost of a power 
source went up. 

[0014] This invention can reduce offer and pump vibration of a drive control unit 
of DC brushless motor which can carry out reduction of power consumption, and 
reduction of vibration, and aims at offering the drive control unit of DC brushless 



motor from which only self-priming time amount can raise an engine speed, and 
can raise self-priming ability, and the automatic feed water pump equipped with it. 
[0015] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem the drive control unit of DC brushless motor of this invention DC power 
supply equipped with the rectification smoothing circuit which supplies electric 
power to the motor drive coil of two or more phases, and the motor drive coil of 
said two or more phases, and rectifies AC power supply, The 1st switching 
element group arranged between the motor drive coil of said two or more phases, 
and + side of said DC power supply which are one feeder ways, The 2nd 
switching element group arranged between the motor drive coil of said two or 
more phases, and - side of said DC power supply which are the feeder ways of 
another side, A magnetic pole location detection means to detect the magnetic 
pole location of the rotator of a motor, and the supply voltage detector which 
detects and outputs the electrical-potential-difference value of said DC power 
supply which carry out voltage variation, The control section corresponding to the 
voltage variation which calculates the PWM command value which determines 
the pulse width of PWM according to the output signal of said supply voltage 
detector, and is outputted as a new PWM command value, The PWM signal 
generating circuit which outputs said PWM control signal of the pulse width 
according to said new PWM command value, The current detector which detects 
the electric supply current to the motor drive coil of said two or more phases, It 
consists of a configuration equipped with the energization change circuit which is 
made to superimpose the magnetic pole location detecting signal which said 
magnetic pole location detection means outputs, and said PWM control signal, 
and is outputted to said 1st and 2nd switching element groups as an energization 
change signal. 

[0016] By this configuration, the drive control unit of DC brushless motor which 
can carry out reduction of power consumption and reduction of vibration can be 
offered. 



[0017] Moreover, the automatic feed water pump equipped with the drive control 
unit of DC brushless motor of this invention is equipped with the timer with which 
the set point T was set up for said control section corresponding to voltage 
variation, and the period of said set point T consists of a configuration which 
makes the duty of the pulse width of PWM 100%. 

[0018] By this configuration, pump vibration can be reduced and the automatic 
feed water pump equipped with the drive control unit of DC brushless motor with 
which only self-priming time amount can raise an engine speed, and can raise 
self-priming ability can be offered. 
[0019] 

[Embodiment of the Invention] The drive control unit of DC brushless motor of 
this invention according to claim 1 DC power supply equipped with the 
rectification smoothing circuit which supplies electric power to the motor drive coil 
of two or more phases, and the motor drive coil of said two or more phases, and 
rectifies AC power supply, The 1st switching element group arranged between 
the motor drive coil of said two or more phases, and + side of said DC power 
supply which are one feeder ways, The 2nd switching element group arranged 
between the motor drive coil of said two or more phases, and - side of said DC 
power supply which are the feeder ways of another side, A magnetic pole 
location detection means to detect the magnetic pole location of the rotator of a 
motor, and the supply voltage detector which detects and outputs the electrical- 
potential-difference value of said DC power supply which carry out voltage 
variation, The control section corresponding to the voltage variation which 
calculates the PWM command value which determines the pulse width of PWM 
according to the output signal of said supply voltage detector, and is outputted as 
a new PWM command value, The PWM signal generating circuit which outputs 
said PWM control signal of the pulse width according to said new PWM 
command value, The current detector which detects the electric supply current to 
the motor drive coil of said two or more phases, It considers as the configuration 
equipped with the energization change circuit which is made to superimpose the 



magnetic pole location detecting signal which said magnetic pole location 
detection means outputs, and said PWM control signal, and is outputted to said 
1st and 2nd switching element groups as an energization change signal, and the 
following operations are acquired by this configuration. 

[0020] (1) In the control section corresponding to voltage variation, a new PWM 
command value can be determined corresponding to the magnitude of the 
electrical potential difference of DC power supply, and vibration by variation and 
electrical-potential-difference ripples, such as engine performance of devices, 
such as a pump, and power consumption, can be reduced by applying PWM 
control also with a power source with voltage variation and an electrical-potential- 
difference ripple. 

[0021] Invention according to claim 2 is the drive control unit of DC brushless 
motor according to claim 1. It has the overcurrent control section which will turn 
OFF said PWM control signal and will output it as a new PWM control signal till 
the next standup if the output signal value of said current detector exceeds the 
predetermined set point A. It considers as the configuration which said 
energization change circuit makes superimpose the magnetic pole location 
detecting signal which said magnetic pole location detection means outputs, and 
said new PWM control signal, and outputs to said 1st and 2nd switching element 
groups as an energization change signal. In addition to an operation of claim 1, 
the following operations are acquired by this configuration. 
[0022] (1) In an overcurrent control section, the current which flows to a switching 
element by applying current limiting is restricted, and since excessive power is 
not supplied to a motor while protecting a component, power consumption can be 
controlled. 

[0023] (2) When DC brushless motor is used for a pump, at the time of the flow 
rate more than the rated flow as a pump, in an overcurrent control section, motor 
torque is restricted by applying current limiting, a flow rate is restricted as a result, 
and power consumption can be controlled. 

[0024] Invention according to claim 3 is the drive control unit of DC brushless 



motor according to claim 1 or 2, said control section corresponding to voltage 
variation considers as the configuration which multiplies said PWM command 
value by B/C, and is made into said new PWM command value when the output 
C of said supply voltage detector is larger than the lower limit B of the electrical 
potential difference of said DC power supply, and, in addition to claim 1 or an 
operation of 2, the following operations are acquired by this configuration. 
[0025] (1) While being able to guarantee the engine performance of devices, 
such as a pump, by the lower limit B of voltage variation, increase of power 
consumption and increase of a temperature rise can be controlled, keeping the 
engine performance of devices, such as a pump, constant, even if the electrical 
potential difference of DC power supply is larger than a lower limit. 
[0026] (2) By controlling the duty of PWM pulse width to B/C also to an electrical- 
potential-difference ripple in an instant, the change and vibration of a pump etc. 
of the engine performance of a device by the electrical-potential-difference ripple 
can be controlled, without making the capacity of a smoothing capacitor raise. 
[0027] Invention according to claim 4 is the drive control unit of DC brushless 
motor given in any or the first term claim 1 thru/or among 3. It has the resistance 
arranged in the same track as said DC power supply, and said current detector 
considers as the configuration which detects the electric supply current from the 
electrical potential difference generated to the both ends of said resistance to the 
motor drive coil of said two or more phases. By this configuration In addition to 
an operation of any or the first term, the following operations are acquired claim 1 
thru/or among 3. 

[0028] (1) While being able to perform current detection with an easy 
configuration, peak shaving of the instantaneous value of a current is made. 
[0029] Invention according to claim 5 is the automatic feed water pump which 
equipped any or the first term with the drive control unit of DC brushless motor of 
a publication claim 1 thru/or among 4, said control section corresponding to 
voltage variation is equipped with the timer with which the set point T was set up, 
the period of said set point T is considered as the configuration which makes the 



duty of the pulse width of PWM 100%, and, in addition to an operation of any or 
the first term, the following operations are acquired claim 1 thru/or among 4 by 
this configuration. 

[0030] (1) A motor output can be increased temporarily, self-priming ability can 
be raised, and shortening of self-support time amount can be attained. 
[0031] The gestalt of the 1 operation of this invention to the following is explained 
referring to a drawing. 

[0032] (Gestalt 1 of operation) Drawing 1 is the functional block diagram of the 
drive control device of DC brushless motor. 

[0033] In drawing 1 a brushless motor and 101a 101 A motor drive coil, 101b a 
magnetic pole location detection means and 103 for a rotator and 102 An 
energization change circuit, 104 the 1st switching element group and 104b for an 
output means and 104a The 2nd switching element group, For DC power supply 
and 106, as for the clock generation circuit for triangular wave generating, and 
108, an PWM command value and 107 are [ 105 / the clock signal for triangular 
waves and 109 ] PWM signal generating circuits, and since these are the same 
as that of a Prior art, they attach the same sign and omit the explanation. 
[0034] The supply voltage detector which the resistance for partial pressures 
pressured partially in order that the drive control unit of DC brushless motor in 
the gestalt 1 of operation of this invention, 2a, and 2b may detect the electrical 
potential difference of DC power supply 105 in 1, and 3 unite with the magnitude 
the voltage signal by which the partial pressure was carried out, A/D conversion 
is carried out so that digital processing can be carried out, and outputs the time 
average value C of the result, and 4 are the control sections corresponding to the 
voltage variation into which the time average value C and the PWM command 
value 106 are inputted. As for the control section 4 corresponding to voltage 
variation, the lower limit B of DC power supply 1 05 is set up beforehand. When 
the time average value C as a result of the A/D conversion inputted is larger than 
a lower limit B, these ratios - B/C is calculated, the result of having carried out 
the multiplication of B/C of the result of an operation to the duty corresponding to 



the PWM command value 106 further inputted from the outside is anew 
determined as the duty of PWM, and new PWM command value 106' 
corresponding to the value is outputted to the PWM signal generating circuit 109 
with an analog signal. The clock signal 107 for triangular wave generating and 
new PWM command value 106' are inputted, and the PWM signal generating 
circuit 109 changes the duty of PWM by linear relation to new PWM command 
value 106', and outputs PWM control signal 5'. 6 is resistance for the detectors of 
the current supplied to a brushless motor 101 from DC power supply 105. In 
proportion to the magnitude of a current, an electrical potential difference occurs 
to the both ends of resistance 6. The current detector where 7 detects the current 
detecting signal 8 which is the instantaneous value of a current from the electrical 
potential difference generated to the both ends of resistance 6, and 9 are PWM 
control signal 5' and an overcurrent control section into which the instantaneous 
value 8 of a current and the clock signal 108 for triangular waves are inputted. 
The overcurrent control section 9 outputs the new PWM control signal 5 which 
turned OFF PWM compulsorily to the timing which following PWM turns on to the 
energization change circuit 103, when the current detecting signal 8 exceeds 
from the predetermined set point. 

[0035] Drawing 2 is the functional block diagram of an PWM signal generating 
circuit and an overcurrent control section, and drawing 3 is each signal waveform 
diagram of an PWM signal generating circuit and an overcurrent control section. 
[0036] A triangular wave generating means for PWM signals by which 10 
generates the triangular wave 1 1 for PWM signals from the clock signal 108 for 
triangular waves in drawing 2 and drawing 3 , The comparator to which 12 
generates the triangular wave 1 1 for PWM signals, and new PWM command 
value 1 06' to PWM control signal 5', The comparator for current limiting to which 
13 generates the overcurrent detecting signal 15 from the current-limiting 
reference voltage 14 which is the current detecting signal 8 and a predetermined 
electrical potential difference, 16 is a flip-flop with which an overcurrent detecting 
signal is inputted into a CLOCK terminal, PWM control signal 5' is inputted into D 



terminal, the clock signal 108 for triangular waves is inputted into a terminal 
(outside 1) (outside 2), and a terminal is held at H. 18 is an AND circuit which 
consists of a logic IC which outputs the flip-flop output signal 17 (outside 3) of a 
flip-flop 16, and the AND of PWM control signal 5' as a new PWM control signal 5. 
The new PWM control signal 5 is superimposed by the output of the energization 
change circuit 103. 
[0037] 

[External Character 1] 
CLEAR 

[0038] 

[External Character 2] 
PRESET 

[0039] 

[External Character 3] 
Q 

[0040] About the drive control unit of DC brushless motor of the gestalt 1 of this 
operation constituted as mentioned above, the actuation is explained focusing on 
an overcurrent control section below. 

[0041] The clock signal 108 for triangular waves is the square wave with same 
period of H level and period of L level. The frequency of this clock signal 108 for 
triangular waves turns into a carrier frequency of PWM. The triangular wave 1 1 
for PWM signals is generated using the clock signal 108 for triangular waves. 
This triangular wave 1 1 for PWM signals goes up with the inclination determined 
with a circuit time constant from the standup of the clock signal 108 for triangular 
waves, and serves as a wave which descends with the almost same inclination 
from falling of the clock signal 1 08 for triangular waves. PWM -- a signal -- ** -- a 
triangular wave - 11 - voltage variation - correspondence - a control section - 



four - from - inputting - having - new - PWM - a command - a value - 106 - 
' -- a comparator -- 12 - inputting - having - if -- a comparator -- 12 -- an output 
signal - PWM - a signal - ** - a triangular wave -11- new - PWM - a 
command -- a value - 106 - ' - being low - the time - H -- level -- becoming -- 
as - PWM - a control signal - five - ' - becoming . On the other hand, if the 
output of the comparator 13 for current limiting which is the comparison result of 
the current detecting signal 8 and the current-limiting reference voltage 14 is set 
to H level to the timing shown in drawing 3 , the flip-flop output signal 17 which is 
the reversal output (outside 3) of a flip-flop 16 will serve as a signal wave form 
which is set to L level in the standup of the overcurrent detecting signal 15 
outputted from the comparator 13 for current limiting, and is set to H level in 
falling of the clock signal 1 08 for triangular waves. Then, the AND of PWM 
control signal 5' and the flip-flop output signal 17 is taken, and the final new PWM 
control signal 5 is made to output in AND circuit 18. the new PWM control signal 
5 - the PWM signal generating circuit 109 - PWM control signal 5' - ON (H 
level) -- becoming -- the beginning - instantaneous carrying current (current 
detecting signal 8) - the current-limiting reference voltage level 14 - **** ~ it is 
the signal with which overcurrent control was made by an OFF (L level) condition 
being held until following PWM control signal 5' is turned on (H level), when [ at 
which it hears ] it becomes. 

[0042] Since excessive power is not supplied to a motor while being able to 
restrict the current which flows to the switching element of the output stage 
means 104 momentarily and being able to protect a component, since the drive 
control device of DC brushless motor of the gestalt 1 of this operation is 
constituted as mentioned above, power consumption can be controlled. 
[0043] Moreover, it sets to the control section 4 corresponding to voltage 
variation also to a changed part of the electrical potential difference in DC power 
supply 105, and the so-called instant voltage variation. By changing the duty of 
an PWM control signal by multiplying the PWM command value 106 by B/C, and 
considering as new PWM command value 106' A fixed electrical potential 



difference without a ripple wave will be impressed to a brushless motor 101, and 
vibration of the pump which makes fundamental frequency fluctuation of the 
pump characteristics by the electrical-potential-difference ripple and the 
frequency of a ripple wave can be reduced. 

[0044] Furthermore, generally as for a circulating pump, flow rate regularity is 
desired. That is, the flow rate more than the rated flow of a pump rated point 
becomes unnecessary. On the other hand, power consumption increases, so that 
a flow rate becomes large in a centrifugal pump. If two points are summarized 
above, above a rated flow, power consumption can be controlled by reducing a 
pump output, carrying out work sufficient as a pump. 
[0045] 

[Example] (Example 1) Drawing 4 is the graph which showed the ripple wave of 
the electrical potential difference outputted from DC power supply, and the 
current ripple wave of the capacitor for smooth. 

[0046] In drawing 4 , 21 is the electrical-potential-difference ripple wave of DC 
power supply, and since the frequency of a source power supply is the full wave 
rectification of 60Hz case, a period is set to twice [ about ] as many 120Hz as this. 
22 is the current ripple wave of the capacitor 203 for smooth. 
[0047] even if it sets it as the capacitor capacity with which are satisfied of a 
permissible ripple current from drawing 4 - an electrical-potential-difference 
ripple wave -- it turns out that a ripple voltage occurs also about 6V like 21 . 
[0048] (Example 2) Drawing 5 is the graph which showed the wave of the current 
which flows to a motor drive coil when current limiting is carried out by the 
overcurrent control section in the gestalt 1 of operation, and drawing 6 is the 
graph which showed the wave of the current which flows to a motor drive coil in 
case current limiting is not carried out. 

[0049] even if current limiting is built and an PWM control signal is compulsorily 
turned off (L level) in drawing 5 -- a motor drive coil - an inductance component - 
- **** -- since it is, it does not turn off rapidly but turns off with a predetermined 
inclination. Since energy is charged in proportion to the value of an inductance 



component while the current is flowing to the motor drive coil, even if the 
electrical and electric equipment is not supplied to a motor drive coil from DC 
power supply 105, when the energy discharges, as for this, a current flows to 
motor winding. 

[0050] Drawing 5 and drawing 6 show that overcurrent control starts in the 

operating point when the load torque of a motor is large. 

[0051] (Example 3) Drawing 7 is the graph which showed the relation of the 

property (rotational frequency-torque) of DC brushless motor. 

[0052] In drawing 7 , when there is an overcurrent control section 9, it is a 

continuous line, and when there is nothing, it expresses with the dotted line. 

[0053] It turns out that current limiting did not require a rotational frequency in the 

low loading (0. 1 35 or less N-m) of about 4200 (min-1 ) more than, but current 

limiting is built from drawing 7 in the heavy load (0.135 or more N-m) below 4200 

(min-1). 

[0054] (Example 4) Drawing 8 is the graph which showed the pump 
characteristics in the case where it does not prepare with the case where current 
limiting is prepared, when the current-limiting point is set as the rated point of a 
pump. This current-limiting point can be freely set up by changing the value of 
said resistance 6 for current detectors, and the value of the current-limiting 
reference voltage 14. 

[0055] Although the flow rate is decreasing by current limiting being built above a 
pump rated flow from drawing 8 below at the pump rated head, reverse thereby 
especially as a pump, it turns out that power consumption decreases by about 
about 20W in a large flow rate side satisfactory. 

[0056] (Example 5) Drawing 9 is the graph which showed the electrical-potential- 
difference dependency of the DC power supply of the PWM duty for attaining the 
rated point of a predetermined pump. In this example 5, the duty corresponding 
to 120V and the PWM command value 106 in a lower limit B is 100%. 
[0057] Drawing 9 shows that the pump rated point is attained mostly (B/C) with 
the x100% PWM duty as supply voltage rises. For example, although 



x1 00=85.7% becomes the result of an operation in the control section 4 
corresponding to voltage variation when supply voltage is 140V (120/140), it is 
about 88% in practice. Few of this inequality is the increased effect of the 
switching loss of PWM. 

[0058] (Example 6) Drawing 10 is the graph which showed the self-support time 
amount of an automatic feed water pump when arbitration carries out the timer 
setup-time pause of the control section corresponding to voltage variation. 
[0059] Drawing 10 shows that self-priming time amount decreases about 25%, 
when the timer time amount which stops the control section 4 corresponding to 
voltage variation is set up almost on a par with self-priming time amount. In 
addition, in this example 4, it is a result at the time of making lower limit B=120V, 
time average value C=135V of DC-power-supply electrical-potential-difference 
detection, and the duty of the new-during timer period PWM control signal 5 into 
100%. 
[0060] 

[Effect of the Invention] According to the drive control unit of DC brushless motor 
of this invention, and the automatic feed water pump equipped with it, the 
following advantageous effectiveness can be acquired as mentioned above. 
[0061] According to invention according to claim 1, in the control section 
corresponding to (1) voltage variation, a new PWM command value can be 
determined corresponding to the magnitude of the electrical potential difference 
of DC power supply, and the drive control unit of DC brushless motor which can 
reduce vibration by variation and electrical-potential-difference ripples, such as 
engine performance of devices, such as a pump, and power consumption, by 
applying PWM control also with a power source with voltage variation and an 
electrical-potential-difference ripple can be offered. 
[0062] According to invention according to claim 2, in addition to the 
effectiveness of claim 1, the current which flows to a switching element by 
applying current limiting in (1) overcurrent control section is restricted, and since 
excessive power is not supplied to a motor while protecting a component, the 



drive control unit of DC brushless motor which can control power consumption 
can be offered. 

[0063] (2) When DC brushless motor is used for a pump, in an overcurrent 
control section, the drive control unit of DC brushless motor which motor torque 
is restricted by applying current limiting, and a flow rate is restricted as a result, 
and can control power consumption can be offered at the time of the flow rate 
more than the rated flow as a pump. 

[0064] According to invention according to claim 3, while being able to guarantee 
the engine performance of devices, such as a pump, by the lower limit B of (1) 
voltage variation in addition to claim 1 or the effectiveness of 2, the drive control 
unit of DC brushless motor which can control increase of power consumption and 
increase of a temperature rise can be offered, keeping the engine performance of 
devices, such as a pump, constant, even if the electrical potential difference of 
DC power supply is larger than a lower limit. 

[0065] (2) By controlling the duty of PWM pulse width to B/C also to an electrical- 
potential-difference ripple in an instant, the drive control unit of DC brushless 
motor which can control the change and vibration of a pump etc. of the engine 
performance of a device by the electrical-potential-difference ripple can be 
offered, without making the capacity of a smoothing capacitor raise. 
[0066] according to invention according to claim 4 - claim 1 thru/or the inside of 

3 - the effectiveness of any or the first term - adding - (1 ) - while being able to 
perform current detection with an easy configuration, the drive control unit of DC 
brushless motor which can do peak shaving of the instantaneous value of a 
current can be offered. 

[0067] according to invention according to claim 5 - claim 1 thru/or the inside of 

4 - the effectiveness of any or the first term - adding - (1 ) - the automatic feed 
water pump equipped with the drive control unit of DC brushless motor which a 
motor output can be increased temporarily, and self-priming ability can be raised, 
and can attain shortening of self-support time amount can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The functional block diagram of the drive control device of DC 
brushless motor 

[Drawing 2] The functional block diagram of an PWM signal generating circuit 
and an overcurrent control section 

[Drawing 3] Each signal waveform diagram of an PWM signal generating circuit 
and an overcurrent control section 

[Drawing 4] The graph which showed the ripple wave of the electrical potential 
difference outputted from DC power supply, and the current wave form of the 
capacitor for smooth 

[Drawing 5] The graph which showed the wave of the current which flows to a 
motor drive coil in case current limiting is carried out 

[Drawing 6] The graph which showed the wave of the current which flows to a 
motor drive coil in case current limiting is not carried out 
[Drawing 7] The graph which showed the relation of the property (rotational 
frequency-torque) of DC brushless motor 

[Drawing 8] The graph which showed the pump characteristics in the case where 
it does not prepare with the case where current limiting is prepared 



[Drawing 9] The graph which showed the electrical-potential-difference 

dependency of the DC power supply of an PWM duty 

[Drawing 10] The graph which showed the self-support time amount of an 

automatic feed water pump when arbitration carries out the timer setup-time 

pause of the control section corresponding to voltage variation 

[Drawing 11] The functional block diagram of the drive control device of the 

conventional DC brushless motor 

[Drawing 12] The circuit diagram showing an example of DC power supply 
[Description of Notations] 

I Drive Control Unit of DC Brushless Motor 
2a, 2b Resistance for partial pressures 

3 Supply Voltage Detector 

4 Control Section corresponding to Voltage Variation 

5 New PWM Control Signal 
5' PWM control signal 

6 Resistance 

7 Current Detector 

8 Current Detecting Signal 

9 Overcurrent Control Section 

10 Triangular Wave Generating Means for PWM Signals 

I I Triangular Wave for PWM Signals 

12 Comparator 

13 Comparator for Current Limiting 

14 Current-Limiting Reference Voltage 

15 Overcurrent Detecting Signal 

16 Flip-flop 

17 Flip-flop Output Signal 

18 AND Circuit 

21 Electrical-Potential-Difference Ripple Wave 

22 Current Ripple Wave 



101 Brushless Motor 
101a Motor drive coil 
101b Rotator 

102 Location Detection Means 

103 Energization Change Circuit 

104 Output Means 

104a The 1st switching element group 
104b The 2nd switching element group 

105 DC Power Supply 

106 PWM Command Value 
106' New PWM command value 

107 Clock Generation Circuit for Triangular Wave Generating 

1 08 Clock Signal for Triangular Waves 

109 PWM Signal Generating Circuit 

201 Source Power Supply 

202 Diode Bridge 

203 Capacitor 
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